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ANTI-SKID TIRE CHAIN DEVICE 

BACKGROUND OF THE INVENTION 

The present invention relates in general to anti-skid devices for vehicles. More 
specifically, the present invention relates to a device that provides a rotatable member 
with links of chain, or other traction or friction increasing means, intended to be thrown 
sequentially under a wheel of a vehicle for increased traction between the wheel and the 
road surface. One device of the type generally described above is disclosed in U.S. 
Patent No. 4,800,939 to Tomeback. 

The Tomeback device utilizes an inflatable bellows to extend the movable arm that 
includes the pulley. It is important to note that a supply source of air for the bellows is 
required in order for the Tomeback device to be operable. A suitable supply of air is 
likely available with larger vehicles such as semi-tractor trailers. Smaller passenger 
vehicles such as SUVs and trucks are not likely to have a suitable air supply. Another 
consideration with smaller passenger vehicles of the type described is the available space 
within and/or beneath the frame for securing an anti-skid device in position. 

As described in the *939 patent, devices of this kind typically include a pulley 
provided with strands or links of chain or some other friction increasing means for 
sequentially positioning the chain beneath the vehicle wheel between the wheel and the 
road surface. Devices of this kind are not as simple to construct as would appear from 
the principle itself. Chains, pulleys, and other supports are, to start with, subject to very 
substantial forces necessitating heavy duty construction. Furthermore, a relatively large 
movement is required to displace the chain carrying pulley between its working position 
in contact with the vehicle wheel and its operative stored or stowed position. To store 
the pulley is particularly troublesome since different cars and passenger vehicles have 
different available places for the pulley. Furthermore, the pulley should be sufficiently 
elevated so that the chains attached to the pulley or chain wheel do not drag on the 
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ground as this causes the links of chain to be worn prematurely. A result of the above 
requirements and problems that need to be solved with automatic anti-skid devices of the 
type described is that they are comparatively costly to produce which in turn results in a 
number of individuals being reluctant to obtain these safety increasing aids. 
5 While the present invention is directed to solving some of the same problems 

mentioned in the '939 patent, an additioned constraint has been added. This additional 
constraint is to design a suitable device that does not require a source or supply of air. 
The present invention has achieved a solution to this design challenge in a novel and 
unobvious manner. 
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SUMMARY OF THE INVENTION 

An anti-skid device for use in cooperation with a vehicle wheel for positioning a 
5 traction member beneath the vehicle wheel according to a typical embodiment of the 
present invention includes a frame assembly that is constructed and arranged to be 
attached to the vehicle, a swing arm that is pivotally connected to the frame assembly by 
way of a double pivot link, the swing arm including a traction wheel with at least one 
traction member thereon, and an electric linear actuator having an extendable shaft is 
10 assembled to the swing arm by way of a connector wherein extension of the shaft deploys 
the swing arm such that the traction wheel is placed against the vehicle wheel. 

One object of the present invention is to provide an improved anti-skid device. 

Related objects and advantages of the present invention will be apparent from the 
following description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a fragmentary, perspective view of an anti-skid device according to one • 
5 embodiment of the present invention. 

FIG. 2 is a perspective view of the FIG. 1 device as mounted to a wheel axle 
according to the present invention. 

FIG. 3 is a partial, top plan view of the FIG. 1 device in a stored position. 

FIG. 4 is a partial, top plan view of the FIG. 1 device at an approximate midpoint 
10 position in its deployment cycle. 

FIG. 5 is a perspective view of the FIG. 1 device in its fully extended, working 
position making contact with the vehicle wheel. 

FIG. 6 is a partial, top plan view of the FIG. 1 device in the extended, working 
position. 

15 FIG. 7 is a partial, perspective view of a double pivot linkage comprising a portion 

of the FIG. 1 device with the device in a stored position. 

FIG. 8 is a partial, perspective view of the FIG. 7 double pivot linkage at a 
midpoint position in its deployment cycle. 

FIG. 9 is a partial, perspective view of the FIG. 7 double pivot linkage in the 
20 working or extended position. 

FIG. 10 is a top plan view of a receiver comprising a portion of the FIG. 1 device. 
FIG. 1 1 is a top plan view of a swing arm comprising a portion of the FIG. 1 
device. 

FIG. 12 is a perspective view of a double pivot comprising a portion of the FIG. 1 
25 device. 

FIG. 13 is a top plan view of a pivot ear comprising a portion of the FIG. 1 device. 
FIG. 14 is a front elevational view of a unit mount comprising a portion of the FIG. 
1 device. 

FIG. 15 is a perspective view of a front guide plate comprising a portion of the 
30 FIG. 1 device. 

FIG. 16 is a perspective view of the FIG. 15 front guide plate. 
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FIG. 17 is a perspective view of a mounting plate comprising a portion of the FIG. 
1 device. 

FIG. 18 is a front, elevational view of a pressure plate comprising a portion of the 
FIG. 1 device. 

5 FIG. 19 is a top plan view of the FIG. 18 pressure plate. 

FIG. 20 is a front elevational view of a back plate comprising a portion of the FIG. 
1 device. 

FIG. 21 is a top plan view of the FIG. 20 back plate. 

FIG. 22 is a bottom plan view of a pressure plate base comprising a portion of the 
10 FIG. 1 device. 

FIG. 23 is a perspective view of one end of the FIG. 1 device showing a spring 
biasing arrangement for a linear actuator used as part of the FIG. 1 device. 

FIG. 24 is a perspective view of a unit cover comprising a portion of the FIG. 1 
device. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

5 For the purposes of promoting an understanding of the principles of the invention, 

reference will now be made to the embodiments illustrated in the drawings and specific 
language will be used to describe the same. It will nevertheless be understood that no 
limitation of the scope of the invention is thereby intended, such alterations and further 
modifications in the illustrated device, and such further applications of the principles of 

10 the invention as illustrated therein being contemplated as would normally occur to one 
skilled in the art to which the invention relates. 

Referring to FIG. 1, there is illustrated, as a perspective view, anti-skid device 20 
that is constructed according to one embodiment of the present invention. Device 20 
includes a movable swing arm 21 to which is affixed a chain wheel 22. Device 20 

15 further includes an electric linear actuator 23 that is positioned within and secured to a 
housing assembly comprising a number of component parts as will be described herein. 
Chain wheel 22 is constructed and arranged to receive links of chain (not illustrated) or 
similar traction increasing devices that are in turn to be thrown under a vehicle wheel, 
sequentially, (see FIG. 5) in order to provide improved traction for the vehicle wheel 

20 against the road surface. 

A number of other components are included and assembled as illustrated in FIG. 1 
in order to complete the construction of device 20. These other components are 
identified and described hereinafter, some of which are the subject of individual drawing 
figures illustrations, such as in FIGS. 10-22 and FIG. 24. 

25 In operation, device 20 causes the swing arm 21 to pivot from a retracted or stowed 

position (see FIGS. 2 and 3) to an extended or working position (see FIGS. 5 and 6). 
FIG. 4 illustrates an intermediate or mid-point position in the deployment cycle of the 
chain wheel 22. Movement of the swing arm 21 in the manner illustrated and described 
causes the chain wheel 22 to swing from its retracted or stowed position into a contact or 

30 working position against a wheel 26 of the vehicle that receives device 20. As is 

illustrated in FIG. 2, device 20 is secured to the vehicle wheel axle in order to properly 
position device 20 for its intended operation. Alternative mounting locations and 
arrangements are envisioned within the scope of the present invention, depending on the 
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vehicle specifics. The rotation of wheel 26 drives chain wheel 22, similar to a gear set. 
The rotation of chain wheel 22 causes the links of chain (not illustrated) that are attached 
to the chain wheel to sequentially be thrown beneath wheel 26, between wheel 26 and the 
road surface. This in turn provides increased traction between wheel 26 and the road 
5 surface. One of the important features of the present invention is the use of a double 
pivot linkage in order to obtain the required deployment motion for the swing arm and 
chain wheel 22 using an electric, linear actuator 23. The various stages for this double 
pivot linkage are illustrated in FIGS. 7-9. 

With continued reference to FIG. 1 , device 20 further includes a chain wheel bolt 

10 27 that extends through the chain wheel 22 and is secured on one side by hex nut 28 and 
is captured on the opposite side by receiver 29, see FIG. 10. Receiver 29 includes four 
internally-threaded bolt holes 30 and a center bore 3 1 that receives the enlarged spherical 
head 32 of the chain wheel bolt 27. The details of swing arm 21 are illustrated in FIG. 
11. The bend in the swing arm 21, as illustrated in FIG. 1, coincides with the location of 

15 line 33 in FIG. 11. End 36 defines four clearance holes 37 and the pattern spacing 

corresponds to the four hole pattem spacing in receiver 29. The center bore 38 is aligned 
with center bore 3 1 but center bore 38 is smaller since it is constructed and arranged to 
provide clearance for only the top portion of the spherical head 32. 

The inner surface of center bore 31 of receiver 29 includes a radially inwardly 

20 extending rib 39 that seats spherical head 32 of bolt 27. This rib 39 prevents further 

movement of the chain wheel bolt 27 through receiver 29 in the direction of chain wheel 
22. In order to prevent movement of the chain wheel bolt 27 in the direction of swing 
arm 21, end 36 is bolted to receiver 29 using the four clearance holes 37 and bolt holes 
30 for the four hex head bolts 40 (see FIG. 1). Bolting the swing arm 21 onto receiver 29 

25 utilizes the smaller diameter of center bore 38 to capture the free end (spherical head 32) 
of chain wheel bolt 27. 

The opposite end 43 of swing arm 2 1 includes two spaced apart clearance holes 44 
and 45. These two clearance holes 44 and 45 cooperate with angle joint 46 (hole 44) and 
with double pivot 47 (hole 45). The design and construction of double pivot 47 is 

30 illustrated in greater detail in FIG. 12. The smaller end 48 of double pivot 47 receives 
end 43 and bushing 49. A cap screw 50 extends through clearance hole 5 1 in one flange 
52 of double pivot 47, through hole 45 in swing arm 21, through bushing 49, and through 
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clearance hole 53 in the opposite flange 54 of double pivot 47. The free end of cap screw 
50, as extending through this stack of parts, is secured by hex nut 55. 

The opposite end 59 of double pivot 47 includes a hollow cylindrical spacer 60 and 
aligned clearance holes 61 (in flange 52) and 62 (in flange 54). End 59 is positioned . 
5 between a pair of pivot ears 63 (see FIG. 13). The radiused end 64 of pivot ear 63 

defines a clearance hole 65 that is used in cooperation with cap screw 66 and hex nut 67 
to assemble the two pivot ears 63 to double pivot 47. Clearance holes 65 are aligned 
with clearance holes 61 and 62 and cap screw 66 is inserted through the stack of 
component parts. Each pivot ear 63 is welded to the front surface of unit mount 73 along 

10 the flat edge 63a. In order to secure the assembly, the hex nut 67 is threaded onto the 
free end of cap screw 66. 

Angle joint 46 is connected to the movable piston shaft 71 of the electric, linear 
actuator 23. The support post 72 of angle joint 46 is inserted through clearance hole 44 
in swing arm 21 and secured by a hex nut. Piston shaft 71 extends through a stacked 

15 assembly of flat plates including unit mount 73 (see FIG. 14) and front guide plate 74 

(see FIGS. 15 and 16 ). Unit mount 73 includes an oblong clearance aperture 75 and four 
smaller oblong clearance openings 76a-76d. Unit mount 73 is a substantially flat plate 
with a uniform thickness. Peripheral relief 77 is provided for clearance with swing arm 
21. Mounting plate 78 (see FIG. 17) is rigidly attached to unit mount 73 as illustrated in 

20 FIG. 1. Preferably, mounting plate 78 is welded to the front surface of unit mount 73 in 
order to provide the desired rigid connection. This particular mounting includes the use 
of two triangular comer gussets 79. Front guide plate 74 is a unitary component that 
includes a substantially flat panel 81 of uniform thickness and tubular sleeve 82 arranged 
normal to surface 83 and extending away from surface 83. Panel 81 includes four 

25 internally-threaded bolt holes 84a-84d extending through panel 81. Upper edge surface 
85 includes two internally-threaded mounting holes 86a and 86b. Lower edge surface 87 
includes two internally-threaded mounting holes 88a and 88b. The location spacing of 
holes 86a and 86b are the same as and aligned with holes 88a and 88b, respectively. 

As illustrated in FIG. 1, sleeve 82 extends through aperture 85 in the direction of 

30 angle joint 46. Further, clearance openings 76a-76d are aligned with bolt holes 84a-84d. 
Bolts 89 are used to attach unit mount 73 to front guide plate 74. Each bolt 89 extends 
through a corresponding clearance hole 76a-76d and is threadedly received by a 
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corresponding one of the bolt holes 84a-84d. The outer periphery of panel 81 includes 
relief area 92 in one comer for clearance with swing arm 21. 

As illustrated in FIG. 1, the assembled combination of the unit mount 73 and the 
front guide plate 74 is positioned at one end of linear actuator 23. At the opposite end of 
5 the linear actuator 23 (see FIG. 23) there is an assembled combination of a pressure plate 
92, back plate 93, and pressure plate base 94. The details of pressure plate 92 are 
illustrated in FIGS. 18 and 19. The details of back plate 93 are illustrated in HGS. 20 
and 21. The details of pressure plate base 94 are illustrated in FIG, 22. 

Referring first to HGS. 18 and 19, it will be seen that the pressure plate 92 includes 

10 a counterbored center hole 95, two internally-threaded holes 96 equally spaced on 

opposite sides of the axis of hole 95, and two internally-threaded holes 97 in peripher2il 
edge 98, also equally spaced on opposite sides of the axis of hole 95. Centered width- 
wise in peripheral edge 98 is a pin bore 99 that extends through pressure plate 92 and is 
centered so as to intersect the axis of center hole 95. As will be explained hereinafter, 

15 the selected electric, linear actuator 23 includes a mounting post that is pinned in 
position. This mounting post fits into hole 95 with a sliding fit. A pin hole in the 
mounting post is aligned with pin bore 99 and a generally cylindrical pin is used to 
anchor the linear actuator to pressure plate 92. 

Referring to FIGS. 20 and 21, it will be seen that back plate 93 includes a shallow, 

20 blind hole 102 and a pair of clearance holes 103 that are aligned with and equally spaced 
on opposite sides of the axis of hole blind 102. Upper edge surface 104 includes two 
intemally-threaded holes 105. Lower edge surface 106 includes two internally-threaded 
holes 107. Each hole 105 is axially aligned with a corresponding one of holes 107. Each 
hole 103 provides clearance for the body of a shouldered cap screw 108 that is received 

25 by a corresponding one of threaded holes 96 in pressure plate 92. The blind hole 102 
receives one end of a biasing spring 109 and the opposite end of the biasing spring is 
received in the counterbored portion of hole 95 in pressure plate 92. Accordingly, this 
arrangement seats the biasing spring 109 between the back plate 93 and the pressure plate 
92 (see FIG. 23).' 

30 Referring to FIG. 22, it will be seen that pressure plate base 94 includes a pair of 

counterbored clearance holes 1 10. Each hole 1 10 is aligned with a corresponding one of 
threaded holes 97 in pressure plate 92. The counterbore portion of each hole 1 10 is used 
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to receive the head of a cap screw in a recessed manner so that surface 1 1 1 remains 
substantially flat and without any protruding fastening hardware. By bolting pressure 
plate base 94 to pressure plate 92, these two components function together as a single, 
integral assembly. This assembly is movable as a unit, as will be described in greater 
5 detail. The linear actuator 23 is used to deploy the swing arm 21 and this in turn 

. positions the chain wheel 22 against the wheel 26 of the vehicle. Even after such wheel- 
to- wheel contact is made between chain wheel 22 and wheel 26, the piston shaft 71 of the 
linear actuator 23 continues to extend. Since the chain wheel 22 cannot move any 
farther, the force from shaft 71 causes pressure plate 92 (with its base 94) to slide in the 

10 direction of back plate 93. This movement uses the sliding fit on the two shoulder bolts 
108 for alignment and compresses biasing spring 109. This then maintains a biasing 
spring force on chain wheel 22 against the wheel 26 of the vehicle while the chain wheel 
22 is deployed. The construction and assembly of the components that mount the linear 
actuator 23 and capture the biasing spring are illustrated in FIG. 23. 

15 Referring to FIG. 24, there illustrated a unit cover 115 that encloses the linear 

actuator and the cooperating plates, biasing spring 109, etc. Note that the fourth side 
covers only the biasing spring 109. Upper panel 1 16 includes a four hole pattern of 
clearance holes 117. Lxjwer panel 118 includes a four hole pattem of clearance holes 119 
and a clearance of relief notch 120. Two of the clearance holes 117 and two of the 

20 clearance holes 1 19 are used to receive hex head bolts 121 for mounting unit cover 115 
to the top and bottom of back plate 93, using holes 105 and 107, respectively. The 
remaiining two clearance holes 117 and the remaining two clearance holes 1 19 are used to 
receive hex head bolts for mounting unit cover 1 15 to the top and bottom of front guide 
plate 74 using holes 86b and 88b, respectively. 

25 In order to enable reliable, durable, and precise performance for device 20, self- 

lubricating bushings 125 are positioned between piston shaft 71 and sleeve 82 at two, 
axially spaced-apart locations. Another self-lubricating bushing 126 is positioned 
between bushing 49 and cap screw 50 and a second bushing 126 is positioned between 
end 43 of swing arm 2 1 and cap screw 50. A similar constmction using two self- 

30 lubricating bushings (not illustrated) is used for the opposite end 59 of double pivot 47 
and pivot ears 63. These two bushings are positioned around cap screw 66. 
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The construction and arrangement of the component parts for device 20 having 
been described, its operation will now be explained. For this description, FIGS. 1-9 and 
23 should be consulted. It should also be noted that device 20 is preferably attached to 
the axle for the wheel 26 selected (see FIG. 2), using a bracket that attaches to mounting 
5 plate 78 by way of mounting holes 78a-78b. 

The starting point for the description of the operation of device 20 is with device 
20 in the stowed or at rest condition as illustrated in FIGS. 1, 2, 3, and 7. When it is 
desired to deploy the chain wheel 22, the electric, Unear actuator 23 is activated. This 
causes the piston shaft 71 to extend outwardly and this pushes on angle joint 46 which in 

10 turn applies a force to that end of swing arm 21. The force is applied at the location of 
hole 44 with the pivot point for swing arm 21 being at the location of hole 45. 

Referring to FIGS. 4 and 8, device 20 is positioned at approximately its midpoint 
of half way point through its deployment cycle. As seen in FIG. 4, the swing arm pivot is 
able to swing away when the piston shaft advances due to the second pivot point 

15 provided by double pivot 47. The double pivot 47 is held in place by the two pivot ears 
63. These two pivot ears are welded to the front surface of unit mount 73. A36 steel is 
suitable for the pivot ears and a thickness of 3/8 inch is preferable for the present 
invention. The two pivot ears are spaced apart approximately 2-5/8 inches. As 
described, the two pivot point locations in the double pivot each receive a pair of self- 

20 lubricating bushings. The angle joint 46 allows for twisting as the piston shaft extends, 
pushing on swing arm 21. 

Referring to FIGS. 5, 6, and 9, device 20 is illustrated in its extended or fully 
deployed working position. Actually, the piston shaft 71 extends first to a position where 
the chain wheel 22 contacts the corresponding wheel 26 of the vehicle (see FIG, 5). With 

25 links of chain attached, rotation of the vehicle wheel 26 rotates the chain wheel 22 and 
this sequentially throws one strand of chain and then the next, etc., beneath the vehicle 
wheel. For the intended operation, continuous pressure by chain wheel 22 on the vehicle 
wheel 26 is necessary. Consequently, even after there is initial wheel-to-wheel contact, 
the piston shaft 71 extends slightly farther out from the linear actuator housing. While 

30 this additional movement maintains the necessary wheel-to-wheel pressure, some offset 
movement of the linear actuator 23 is required. As described, as the piston shaft 71 
extends farther, this causes a force pushing back on the linear actuator housing and this in 
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turn causes compression of the biasing spring by the cooperating plates. As illustrated in 
FIG. 23, the rearward or backward movement of the linear actuator pushes against the 
pressure plate and the pressure plate, in combination with the pressure plate base, slides 
in the direction of the back plate 93, and this in turn compresses the biasing spring 109. 

When device 20 is properly positioned at the optimum distance from the vehicle 
tire and the chain wheel is fully deployed, the angle of the swing arm 21 relative to the 
axial centerline of piston shaft 71 is the same as the angle of the doubled pivot 47 to the 
axial centerline of the piston shaft 71. This relationship provides a more solid 
configuration for device 20 and added strength when the device is in its fully deployed or 
working position (see FIG. 6). 

The biasing spring 109 is preferably a 2 inch chrome alloy die spring rated at 352 
pounds force. 176 pounds of force are provided at 25 percent deflection of the free 
length. This force is sufficient for the desired spring biasing force and suitable to keep 
the chain wheel properly pressed against the vehicle wheel throughout the duty cycle. 

A suitable linear actuator 23 for device 20 is a model LAS- 1-1 -100- 12 (as 
modified) offered by Hiwin Corp. of Mt. Prospect, Illinois and San Jose, California. The 
power requirements for the linear actuator are relatively low (5 amps/unit @ 12 volts dc). 
This in turn will not adversely affect a vehicle's electrical system. The modifications to 
the linear actuator include adding approximately 27 mm to the piston shaft length and 
including internal threads of the end of the piston shaft for connecting to the angle joint 
46. The use of the two bushings 125 helps to maintain precise (and rigid) linear motion 
of piston shaft 71. Of note is the fact that device 20 does not require any external air 
source and yet remains simple, effective, and relatively maintenance free. 

While the invention has been illustrated and described in detail in the drawings and 
foregoing description, the same is to be considered as illustrative and not restrictive in 
character, it being understood that only the preferred embodiment has been shown and 
described and that all changes and modifications that come within the spirit of the 
invention are desired to be protected. 



